r l1 o3>l3l£\ 


mat. 


\}\f O «^ Ex 


OpalSCneS raieniamT 



Qjl) European Patent Office 

Office europeen des brevets 



(11) 



nil Jin , 

EP 0 932 153 A2 



(12) 



EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

28.07.1999 Bulletin 1999/30 



(21) Application number: 99300298.9 

(22) Date of filing: 18.01.1999 



(51) mtci* G11B 20/10, G11B 15/087, 
G1 1 B 7/00 



(84) Designated Contracting States: 


• Noguchi, Tadashi, Pioneer Electronic Corp. 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


Tokorozawa-shi, Saitama-ken (JP) 


MC NL PT SE 


• Horiuchi, Takahiro, Pioneer Electronic Corp. 


Designated Extension States: 


Tokorozawa-shi, Saitama-ken (JP) 


AL LT LV MK RO SI 


• Nagahara, Shinichi, Pioneer Electronic Corp. 




Tokorozawa-shi, Saitama-ken (JP) 


(30) Priority: 21.01.1998 JP 983398 


• Kanegae, Toru, Pioneer Electronic Corp. 




Tokorozawa-shi, Saitama-ken (JP) 


(71) Applicant: PIONEER ELECTRONIC 


• Horikawa, Kunihiko, Pioneer Electronic Corp. 


CORPORATION 


Tokorozawa-shi, Saitama-ken (JP) 


Meguro-ku Tokyo-to (JP) 






(74) Representative: Haley, Stephen 


(72) Inventors: 


Gill Jennings & Every, 


• Shimizu, Yuji, Pioneer Electronic Corp. 


Broadgate House, 


Tokorozawa-shi, Saitama-ken (JP) 


7 Eldon Street 




London EC2M7LH (GB) 



(54) Information recording and reproducing apparatus 



(57) An information recording and reproducing ap- 
paratus (S) is provided with: an information recording 
device (R) for generating record information by process- 
ing input information, which is inputted from the external 
at a predetermined input rate, and for recording the gen- 
erated record information onto a record medium (1) at 
a recording rale which is higher than the predetermined 
input rate; an information reproducing device (P) for de- 
tecting the record information from the record medium 
at a predetermined detecting rate and for reproducing 
the detected record information by re-processingthe de- 



tected record information to output the reproduced 
record information to the external at an output rate which 
is lower than the predetermined detecting rate; and a 
controlling device (14) for controlling the information re- 
cording device to temporarily stop generating and/or re- 
cording the record information during a first pause time 
period, which is prescribed by a difference between the 
recording rate and the input rate, and for controlling the 
information reproducing device to detect and reproduce 
the record information, which has been recorded on the 
record medium bythe information recording device, dur- 
ing the first pause time period. 
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Description 

[0001] The present invention generally relates to an 
information recording and reproducing apparatus for re- 
cording information onto a record medium and repro- 
ducing the information from the record medium, and 
more particularly to a control for the recording and re- 
producing operations in such an apparatus. 
[0002] There is a VTR (Video Tape Recorder) as an 
information recording and reproducing apparatus capa- 
ble of recording and reproducing the information such 
as video information. 

[0003] Here, intheVTR.thereisasingleheadforper- 
forming the recording and reproducing operations, and 
the VTR has such a structure that the recording and re- 
producing operations are performed with respect to one 
video tape by use of the single head. 
[0004] However, according to the above-mentioned 
structure of the VTR, since the recording and reproduc- 
ing operations are performed by use of the single head, 
it is not possible to perform the recording and reproduc- 
ing operations simultaneously. 

[0005] Therefore, for example, when the reproduction 
of the information which has been recorded is desired 
to be started while recording the information, it is nec- 
essary to stop recording the information in the middle at 
the time point and then reproducing the information, or 
to complete recording all of the information and after that 
reproduce it. 

[0006] In this case, if the recording is stopped in the 
middle, there is a problem that it is not possible to record 
the information after that. Alternatively, if waiting for the 
completion of the recording, there is another problem 
that it is not possible to reproduce the information when 
it is desired. 

[0007] It is therefore an object of the present invention 
to provide an information recording and reproducing ap- 
paratus for performing recording and reproducing oper- 
ations with respect to one record medium, which can 
perform simultaneously the recording and reproducing 
operations so as to improve the convenience. 
[0008] The above object of the present invention can 
be achieved by a first information recording and repro- 
ducing apparatus provided with: an information record- 
ing device for generating record information by process- 
ing input information, which is inputted from the external 
at a predetermined input rate, and for recording the gen- 
erated record information onto a record medium at a re- 
cording rate which is higher than the predetermined in- 
put rate; an information reproducing device for detecting 
the record information from the record medium at a pre- 
determined detecting rate and for reproducing the de- 
tected record information by re-processing the detected 
record information to output the reproduced record in- 
formation to the external at an output rate which is lower 
than the predetermined detecting rate; and a controlling 
device for controlling the information recording device 
to temporarily stop generating and/or recording the 
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record information during a first pause time period, 
which is prescribed by a difference between the record- 
ing rate and the input rate, and for controlling the infor- 
mation reproducing device to detect and reproduce the 

5 record information, which has been recorded on the 
record medium by the information recording device, dur- 
ing the first pause time period. 
[0009] Accordingto the first information recording and 
reproducing apparatus, on one hand, when the input in- 

10 formation is inputted from the external at the predeter- 
mined input rate, the record information is generated by 
processing the input information by the information re- 
cording device, and the generated record information is 
recorded onto the record medium at the recording rate, 

15 which is higher than the predetermined input rate. On 
the other hand, the record information is detected from 
the record medium at the predetermined detecting rate 
by the information reproducing device, and the detected 
record information is reproduced by re-processing the 

20 detected record information, so that the reproduced 
record information is outputted to the external at the out- 
put rate, which is lower than the predetermined detect- 
ing rate. At this time, under the control of the controlling 
device, the information recording device temporarily 

25 stops generating and/or recording the record informa- 
tion during the first pause time period, which is pre- 
scribed bythe difference between the recording rate and 
the input rate. Along with this, under the control of the 
controlling device, the information reproducing device 

30 detects and reproduces the record information, which 
has been recorded on the record medium by the infor- 
mation recording device, during the first pause time pe- 
riod. 

[0010] Accordingly, the operation of recording the 

35 record information and the operation of reproducing the 
record information which has been recorded can be ap- 
parently performed simultaneously. Thus, the conven- 
ience of the information recording and reproducing ap- 
paratus can be certainly improved. 

40 [0011] The above object of the present invention can 
be also achieved by a second information recording and 
reproducing apparatus provided with: an information re- 
cording device for generating record information by 
processing input information, which is inputted from the 

45 external at a predetermined input rate, and for recording 
the generated record information onto a record medium 
at a recording rate which is higher than the predeter- 
mined input rate; an information reproducing device for 
detecting the record information from the record medi- 

50 um at a predetermined detecting rate and for reproduc- 
ing the detected record information by re-processing the 
detected record information to output the reproduced 
record information to the external at an output rate which 
is lower than the predetermined detecting rate; and a 

55 controlling device for controlling the information repro- 
ducing device to temporarily stop detecting and/or re- 
producing the record information during asecond pause 
time period, which is prescribed by a difference between 
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the detecting rate and the output rate, and for controlling 
the information recording device to generate and record 
the record information, which has never been recorded 
on the record medium yet, during the second pause time 
period. 

[001 2] According to the second information recording 
and reproducing apparatus, on one hand, when the in- 
put information is inputted from the external at the pre- 
determined input rate, the record information is gener- 
ated by processing the input information by the informa- 
tion recording device, and the generated record infor- 
mation is recorded onto the record medium at the re- 
cording rate, which is higher than the predetermined in- 
put rate. On the other hand, the record information is 
detected from the record medium at the predetermined 
detecting rate by the information reproducing device, 
and the detected record information is reproduced by 
re-processing the detected record information, so that 
the reproduced record information isoutputtedtothe ex- 
ternal at the output rate, which is lower than the prede- 
termined detecting rate. At this time, under the control 
of the controlling device, the information reproducing 
device temporarily stops detecting and/or reproducing 
the record information during the second pause time pe- 
riod, which is prescribed by the difference between the 
detecting rate and the output rate. 
Along with this, under the control of the controlling de- 
vice, the information recording device generates and 
records the record information, which has never been 
recorded on the record medium yet, during the second 
pause time period. 

[0013] Accordingly, the operation of recording the 
record information and the operation of reproducing the 
record information which has been recorded can be ap- 
parently performed simultaneously. Thus, the conven- 
ience of the information recording and reproducing ap- 
paratus can be certainly improved. 
[0014] The above object of the present invention can 
be also achieved by a third information recording and 
reproducing apparatus provided with: an information re- 
cording device for generating record information by 
processing information, which is inputted from the ex- 
ternal at a predetermined input rate, and for recording 
the generated record information onto a record medium 
at a recording rate which is higher than the predeter- 
mined input rate; an information reproducing device for 
detecting the record information from the record medi- 
um at a predetermined detecting rale and for reproduc- 
ing the detected record information by re-processing the 
detected record information to output the reproduced 
record information tothe external at an output rate which 
is lower than the predetermined detecting rate; and a 
controlling device for controlling the information record- 
ing device to temporarily stop generating and/or record- 
ing the record information during a first pause time pe- 
riod, which is prescribed by a difference between the 
recording rate and the input rate, for controlling the in- 
formation reproducing device to detect and reproduce 



the record information, which has been recorded on the 
record medium bythe information recording device, dur- 
ing the first pause time period while continuously input- 
ting the input information from the external, for control- 

5 ling the information reproducing device to temporarily 
stop detecting and/or reproducing the record informa- 
tion during a second pause time period, which is pre- 
scribed by a difference between the detecting rate and 
the output rate, and for controlling the information re- 

10 cording device to generate and record the record infor- 
mation, which has never been recorded on the record 
medium yet, during the second pause time period while 
continuously outputting the reproduced record informa- 
tion to the external. 

is [0015] According to the third information recording 
and reproducing apparatus, on one hand, when the in- 
put information is inputted from the external at the pre- 
determined input rate, the record information is gener- 
ated by processing the input information bythe informa- 

20 tion recording device, and the generated record infor- 
mation is recorded onto the record medium at the re- 
cording rate, which is higher than the predetermined in- 
put rate. On the other hand, the record information is 
detected from the record medium at the predetermined 

2S detecting rate by the information reproducing device, 
and the detected record information is reproduced by 
re-processing the detected record information, so that 
the reproduced record information isoutputtedtothe ex- 
ternal at the output rate, which is lower than the prede- 

30 termined detecting rate. At this time, while the input in- 
formation is continuously inputted from the external, un- 
der the control of the controlling device, the information 
recording device temporarily stops generating and/or 
recording the record information during the first pause 

35 time period. Along with this, underthe control of the con- 
trolling device, the information reproducing device de- 
tects and reproduces the record information, which has 
been recorded on the record medium by the information 
recording device, during the first pause time period. Fur- 

40 ther, while the reproduced record information is contin- 
uously outputted to the external, under the control of the 
controlling device, the information reproducing device 
temporarily stops detecting and/or reproducing the 
record information during the second pause time period. 

45 Along with this, under the control of the controlling de- 
vice, the information recording device generates and 
records the record information, which has never been 
recorded on the record medium yet, during the second 
pause time period. 

50 [0016] Accordingly, the operation of recording the 
record information and the operation of reproducing the 
record information which has been recorded can be ap- 
parently performed simultaneously. Thus, the conven- 
ience of the information recording and reproducing ap- 

55 paratus can be certainly improved. 

[0017] In one aspect of the first, second or third infor- 
mation recording and reproducing apparatus of the 
present invention, the information recording device is 
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provided with: a processing unit for processing the input 
information and generating the record information; a 
record information memory device for temporarily stor- 
ing the generated record information; and a recording 
unit for reading out the record information stored in the 
record information memory device and recording the 
read out record information onto the record medium at 
the recording rate. And that, the controlling device con- 
trols the information reproducing device to detect the 
record information, which has been recorded on the 
record medium, while controlling the information record- 
ing device to continue inputting the input information 
from the external during a time period in which the re- 
cording unit is not recording the record information onto 
the record medium and the record information memory 
device is storing the generated record information. 
[001 8] According to this aspect, the input information 
is processed and the record information is generated by 
the processing unit. Then, the generated record infor- 
mation is temporarily stored by the record information 
memory device. Then, the record information stored in 
the record information memory device is read out by the 
recording unit. Then, the read out record information is 
recorded onto the record medium at the recording rate. 
A1 this time, under the control of the controlling device, 
while the information recording device continues input- 
ting the input information from the external during the 
time period, in which the recording unit is not recording 
the record information onto the record medium and the 
record information memory device is storing the gener- 
ated record information, the information reproducing de- 
vice detects the record information, which has been re- 
corded on the record medium, 
[0019] Accordingly, by virtue of a relatively simple 
structure, the operation of recording the record informa- 
tion and the operation of reproducing the record infor- 
mation which has been recorded can be apparently per- 
formed simultaneously. 

[0020] In another aspect ol the first, second or third 
information recording and reproducing apparatus of the 
present invention, the information reproducing device is 
provided with: a detecting unit for detecting the record 
information from the record medium at the detecting 
rate; a reproduction information memory device for tem- 
porarily storing the detected record information; and a 
re-processing unit for reading out the record information 
stored in the reproduction information memory device 
and for re-processing and reproducing the read out 
record information to output the reproduced record in- 
formation to the external atthe output rate. And that, the 
controlling device controls the information recording de- 
vice to record the record information onto the record me- 
dium while controlling the information reproducing de- 
vice to continue outputting the reproduced record infor- 
mation to the external during a time period in which the 
detecting unit is not detecting the record information and 
the re-processing unit is reading out, re-processing and 
reproducing the record information. 
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[0021] According to this aspect, the record informa- 
tion is detected from the record medium at the detecting 
rate by the detecting unit. Then, the detected record in- 
formation is temporarily stored into the reproduction in- 

5 formation memory device. Then, the record information 
stored in the reproduction information memory device is 
read out, is reprocessed and is reproduced by the re- 
processing unit, so that the reproduced record informa- 
tion is outputted to the external at the output rate. At this 

to time, under the control of the controlling device, while 
the information reproducing device continues outputting 
the reproduced record information to the external during 
the time period, in which the detecting unit is not detect- 
ing the record information and the re-processing unit is 

is reading out, re-processing and reproducing the record 
information, the information recording device records 
the record information onto the record medium. 
[0022] Accordingly, by virtue of a relatively simple 
structure, the operation of recording the record informa- 

20 tion and the operation of reproducing the record infor- 
mation which has been recorded can be apparently per- 
formed simultaneously. 

[0023] In another aspect of the first, second or third 
information recording and reproducing apparatus of the 

25 present invention, the apparatus is further provided with 
a single optical pickup for emitting a light beam onto the 
record medium and receiving a reflection light of the 
emitted light beam reflected from the record medium to 
output a detection signal indicating the record informa- 

30 tion, the single optical pickup being commonly used for 
the information recording device and the information re- 
producing device. 

[0024] According to this aspect, the light beam is emit- 
ted by th e single optical pickup onto the record medium, 

35 and the reflection light of the emitted light beam reflected 
from the record medium is detected by the single optical 
pickup, so that the detection signal indicating the record 
information is outputted. At this time, the single optical 
pickup is commonly used for the information recording 

40 device and the information reproducing device. 

[0025] Accordingly, by virtue of a relatively simple 
structure, the operation of recording the record informa- 
tion and the operation of reproducing the record infor- 
mation which has been recorded can be apparently per- 

45 formed simultaneously. 

[0026] The nature, utility, and further features of this 
invention will be more clearly apparent from the follow- 
ing detailed description with respect to preferred em- 
bodiments of the invention when read in conjunction 

so with the accompanying drawings briefly described be- 
low. 

[0027] In the drawings: 

FIG. 1 is a block diagram of an information record- 
55 ing and reproducing apparatus as an embodiment 
of the present invention; 

FIG. 2 is a flow chart showing an operation of the 
information recording and reproducing apparatus of 
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FIG. 1; and 

FIG. 3 is a diagram indicating a change of a data 
amount accumulated in each buffer memory in the 
embodiment. 

s 

[0028] Referring to the accompanying drawings, an 
embodiment of the present invention will be now ex- 
plained. In the embodiment described below, the 
present invention is applied to an information recording 
and reproducing apparatus capable of recording and re- 10 
producing the information with respect to a record me- 
dium in a disc shape (hereinafter, it is simply referred to 
as an "optical disc") which can optically record and re- 
produce the information. 

[0029] At first, a construction of the information re- is 
cording and reproducing apparatus as the embodiment 
is explained with reference to FIG. 1 . 
[0030] In FIG. 1 , an information recording and repro- 
ducing apparatus S is provided with: an optical pickup 

2 as one example of a recording device and a detecting 
device; an A/D (Analog to Digital) converter 3; a com- 
pression circuit 4 as one example of a recording process 
device; a record buffer memory 5 as one example of a 
record information memory device; an encoder 6; a 
record circuit 7; a reproduction circuit 8; a decoder 9; a 25 
reproduction buffer memory 10 as one example of a re- 
production information memory device; an expansion 
circuit 11 as one example of a reproduction processing 
device: a D/A (Digital to Analog) converter 12; a spindle 
motor 13; a CPU (Central Processing Unit) 14 as one 30 
example of a controlling device; a servo circuit 15; an 
operation unit 16; and a display unit 17. 

[0031] In the above mentioned constitutional ele- 
ments, the optical pickup 2, the A/D converter 3, the 
compression circuit 4, the record buffer memory 5, the 35 
encoder 6 and the record circuit 7 constitute an informa- 
tion record unit R as one example of an information re- 
cording device. 

[0032] On the other hand, in the above mentioned 
constitutional elements, the optical pickup 2, the repro- 40 
duction circuit 8, the decoder 9, the reproduction buffer 
memory 10, the expansion circuit 11 and the D/A con- 
verter 12 constitute an information reproduction unit P 
as one example of an information reproducing device. 
[0033] Next, the operation of each constitutional ele- 45 
ment is explained. 

[0034] At first, the operation is explained as for the 
case where the information to be recorded from an ex- 
ternal device is recorded onto an optical disc 1 as one 
example of the record medium. 50 
[0035] When an information signal Sin (which is an 
analog signal) corresponding to the information to be re- 
corded (which includes video information and/or audio 
information) is inputted from an external device at an 
input rate Mr which is set in advance, the A/D converter ss 

3 digitizes the information signal Sin and generates a 
digital information signal Sd to output it to the compres- 
sion circuit 4. 



[0036] Then, the compression circuit 4 compresses 
the digital information signal Sd, which is inputted from 
the A/D converter 3, on the basis of a control signal S5 
outputted from the CPU 14 and generates a com- 
pressed information signal Spd to output it to the record 
buffer memory 5. At this time, when compressing the 
digital information signal Spd, a compression method 
such as the MPEG 2 (Moving Picture coding Experts 
Group 2) method or the like is employed. 
[0037] Next, the record buffer memory 5 temporarily 
stores the compressed information signal Spd, which is 
inputted from the compression circuit 4, as it is. At this 
time, the record buffer memory 5 consecutively outputs 
a data amount signal Smr, which indicates a data 
amount of the compressed information signal Spd ac- 
cumulated in the record buffer memory 5, to the CPU 4. 
[0038] Then, the encoder6 reads outthe compressed 
information signal Spd temporarily stored in the record 
buffer memory 5 at a recording rate Rr, which is higher 
than the input rate Mr of the information signal Sin, on 
the basis of a control signal S4 outputted from the CPU 
14, and generating an encode signal Sed by encoding 
the compressed information signal Spd read out from 
the record buffer memory 5, to output it to the record 
circuit 7. 

[0039] Then, the record circuit 7 converts the encode 
signal Sed, which is inputted from the encoder 6, into a 
record signal Sr on the basis of a control signal S2 out- 
putted from the CPU 14, to output it to the optical pickup 
2. At this time, in the record circuit 7, a so-called write 
strategy process or the like is performed with respect to 
the encode signal Sed so as to form a pit in a shape, 
which precisely corresponds to the information to be re- 
corded, on the optical disc 1 . 

[0040] Then, the optical pickup 2 generates a light 
beam B such as a laser light etc., by driving a light 
source such as a semiconductor laser etc., within the 
optical pickup 2, on the basis of th e record signal Sr out- 
putted from the record circuit 7, emits the generated light 
beam B onto an information record surface of the optical 
disc 1, and records the information signal Sin onto the 
optical disc 1 at a rate corresponding to the recording 
rate Rr by forming the pit corresponding to the record 
signal Sr. At this time, the optical disc 1 is rotated at a 
predetermined rotation number by the spindle motor 1 3, 
which is driven on the basis of a spindle control signal 
Ssm outputted from the servo circuit 15. Incidentally, on 
the optical disc 1 , the information signal Sin is recorded 
by forming the pit corresponding to the record signal Sr 
by a phase modulating method for example. 
[0041] Next, the operation of the embodiment is ex- 
plained as for the case where the information recorded 
on the optical disc 1 is reproduced. 
[0042] At the time of reproducing the information, the 
optical pickup 2 emits the light beam B for the reproduc- 
tion onto the optical disc 1 which is being rotated, and 
generates a detection signal Sp corresponding to the pit 
formed on the optical disc 1 at a detecting rate Rp on 
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the basis of a reflection light of the emitted light beam B. 
[0043] Then, the reproduction circuit 8 amplifies the 
detection signal Sp outputted from the optical pickup 2 
at a predetermined amplification factor and trims the 
waveform of the detection signal Sp, on the basis of a 
control signal S1 outputted from the CPU 14, and gen- 
erates a reproduction signal Spp to output it to the de- 
coder 9. 

[0044] Then, the decoder 9 decodes the reproduction 
signal Spp by a decoding method corresponding to the 
encoding method in the encoder 6 on the basis of a con- 
trol signal S3 outputted from the CPU 14, and generates 
a decode signal Sdd to outputs it to the reproduction 
buffer memory 1 0 at a rate corresponding to the detect- 
ing rate Rp. 

[0045] Then, the reproduction buffer memory 1 0 tem- 
porarily stores the decode signal Sdd, which is inputted 
from the decoder 9, as it is. At this time, the reproduction 
buffer memory 1 0 consecutively outputs a data amount 
signal Simp which indicates a data amount of the decode 
signal Sdd accumulated in the reproduction buffer mem- 
ory 10, to the CPU 14. 

[0046] Then, the expansion circuit 11 reads out the 
decode signal Sdd temporarily stored in the reproduc- 
tion buffer memory 10 at an output rate Mp, which is 
lower than the detecting rate Rp for the detection signal 
Sp, on the basis of a control signal S6 outputted from 
the CPU 14, applies an expanding process correspond- 
ing to the compressing process in the compression cir- 
cuit 4 with respect to the read out decode signal Sdd, 
and generates an expanded signal So and outputs it to 
the D/A converter 12. 

[0047] Then, the D/A converter 12 converts the ex- 
panded signal So into an analog form, and generates 
an output signal Sout corresponding to the information 
signal Sin to output it to the external device. 
[0048] Along with the operation of recording and re- 
producing the information as described above, the CPU 
14 outputs the control signals S1 to S6 so as to perform 
the processes indicated by a flow chart described later, 
on the basis of the data amount signal Smp or Smr. At 
this time, the operation unit 1 6 outputs a command sig- 
nal Sc, which corresponds to the operation performed 
on an operation panel, switches or the like thereof by 
the user, to the CPU 1 4. The CPU 1 4 outputs the control 
signals S1 to S6 respectively on the basis of the com- 
mand signal Sc. 

[0049] Along with this, the CPU 14 generates acontrol 
signal Ss for servo-controlling the spindle motor 1 3 and 
the optical pickup 2 to output it to the sen/o-circuit 15. 
The servo-circuit 1 5 generates the spindle control signal 
Ssm for controlling the rotation of the spindle motor 1 3 
on the basis of the control signal Ss, and generates a 
pickup control signal Ssp for performing a so-called 
tracking servo-control and a so-called focus servo-con- 
trol of the optical pickup 2, to output it to the optical pick- 
up 2. Then, the optical pickup 2 performs recording the 
record information Sr (information signal Sin) or detect- 



ing the detection signal Sp while performing the tracking 
servo-control and the focus servo-control with respect 
to the light beam B on the basis of the pickup control 
signal Ssp outputted from the servo circuit 15. 

5 [0050] Incidentally, the information necessary for the 
userto control the operation of the information recording 
and reproducing apparatus S is displayed on the display 
unit 17 on the basis of a display signal Sdp outputted 
from the CPU 14. 

10 [0051] Next the recording and reproducing operations 
of the information recording and reproducing apparatus 
S having the above described construction will ex- 
plained with reference to FIG. 2. In FIG. 2, the processes 
for only reproducing the information are indicated by 

is steps S1 to SB, the processes for only recording the in- 
formation are indicated by steps S25 to S32, while the 
processes for simultaneously (apparently) recording 
and reproducing the information are indicated by steps 
S10tO S18. 

20 [0052] At first, the operation is explained as for the 
case where the simultaneous recording operation is in- 
structed during a reproducing operation. 
[0053] In the information recording and reproducing 
apparatus S, when the operation of reproducing the in- 

25 formation from the optical disc 1 is instructed, the posi- 
tion on the optical disc 1 where the record signal Sr is 
to be reproduced is searched, the light spot of the light 
beam B is moved to the searched position, and the gen- 
eration of the detection signal Sp is started at the de- 

30 tecting rate Rp (step S1). Then, the decoding process 
for the generated detection signal Sp is started by the 
decoder 9 (step S2). When this decoding process is 
started, the decode signal Sdd is accumulated in the re- 
production buffer memory 1 0 at a rate corresponding to 

35 the detecting rate Sp. 

[0054] Then, the CPU 14 judges whether or not the 
empty space of the capacity in the reproduction buffer 
memory 10 is reduced to be equal to or less than a 1 st 
predetermined amount, on the basis of the data amount 

40 signal Smp outputted from the reproduction buffer mem- 
ory 10 (step S3). Here, the 1 st predetermined amount is 
set equal to a minimum decode unit of the decode signal 
Sdd (e.g., a data amount equal to one ECC (Error Col- 
lecting Code) block of the decode signal Sdd). 

45 [0055] According to the judgment at the step S3, if the 
empty space of the capacity in the reproduction buffer 
memory 10 is equal to or less than the 1 st predetermined 
amount (step S3: YES), since the reproduction buffer 
memory 10 would be full if the generation of the detec- 

so tion signal Sp were further continued, the optical pickup 
2 is controlled to temporarily pause so as to stop the 
generation of the detection signal Sp (step S4). Then, 
the operation flow proceeds to a step S6. 
[0056] On the other hand, according to the judgment 

ss at the step S3, if the empty space of the capacity in the 
reproduction buffer memory 10 is larger than the 1 sl pre- 
determined amount (step S3: NO), the record signal Sr 
is further detected and the detection signal Sp is further 
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generated (step S5). 

[0057] Then, the CPU 14 judges whether or not the 
simultaneous recording operation is instructed during 
the reproduction through the operation unit 1 5 (step S6). 
[0058] Then, if there is no instruction of the simulta- 
neous recording operation (step S6: NO), it is judged 
whether or not all of the information to be reproduced is 
already reproduced (step S7). If the reproduction of all 
of the information is already completed (step S7: YES), 
the decoding operation by the decoder 9 is stopped 
(step S8). Then, the information reproducing process is 
ended. 

[0059] On the other hand, if the reproduction of all of 
the information is not completed yet (step S7: NO), the 
operationalflow returns to the step S3, so that the above 
described information reproducing process is repeated. 
[0060] On the other hand, according to the judgment 
at the step S6, if the simultaneous recording operation 
is instructed (step S6: YES), the compressed informa- 
tion signal Spd which is temporarily stored in the record 
buffer memory5 (i.e., which is accumulated in the record 
buffer memory 5 at a rate corresponding to the input rate 
Mr as the A/D conversion by the A/D converter 3 for the 
inputted information signal Sin and the compression by 
the compression circuit 4 for the digital information sig- 
nal Sd are performed immediately after the simultane- 
ous recording operation is instructed at the step S6) is 
read out at the recording rate Rr and the process of en- 
coding the compressed information signal Spd is started 
by the encoder 6 (step S9). 

[0061] Then, the CPU 14 judges whether or not the 
data amount accumulated in the record buffer memory 
5 is increased to be equal to or larger than a 2 nd prede- 
termined amount which is set in advance, on the basis 
of the data amount signal Smr oulputted from the record 
buffer memory 5 (step S10). If the accumulated data 
amount is equal to or larger than the 2 nd predetermined 
amount (step S10: YES), the generation of the detection 
signal Sp by the optical pickup 2 is controlled to tempo- 
rarily pause (while the expansion circuit 11 and the D/A 
converter 12 are controlled by the CPU 14 to consecu- 
tively perform the expansion and the A/D conversion of 
the decode signal Sdd accumulated in the reproduction 
buffer memory 1 0 respectively during this pause). Then, 
a position on the optical disc 1 where the encode signal 
Sed (which is encoded by the step S9) is to be recorded 
is searched, and the optical pickup 2 is moved to the 
searched position (step S11). Then, the encode signal 
Sed in a 3 rd predetermined amount which is set in ad- 
vance is recorded onto the optical disc 1 through the 
optical pickup 2 (step S1 2). 

[0062] At this time, the 2 nd predetermined amount is 
set to such an amount that the record buffer memory 5 
is not full even if the encode signal Sed is kept to be 
accumulated into the record buffer memory 5 at the input 
rate Mr until the operation of recording the record signal 
Sr is started after the completion of the judgment at the 
step S10 and the movement of the optical pickup 2 at 
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the step S1 1 , on the basis of the storage capacity Br of 
the record buffer memory 5. On the other hand, the 3 rd 
predetermined amount may be set equal to the 2 nd pre- 
determined amount or larger than the 2 nd predetermined 

s amount so as to output all of the encode signal Sed ac- 
cumulated in the record buffer memory 5, with consid- 
ering the amount of the encode signal Sed newly accu- 
mulated in the record buffer memory 5 while the record 
signal Sr is being recorded. 

10 [0063] Then, it is judged whether or notthe record sig- 
nal Sr to be recorded has been completely recorded 
(step S13). If it is not completely recorded (step S13: 
NO), the operation of recording the record signal Sr by 
the optical pickup 2 is controlled to temporarily pause 

is (while A/D converter 3 and the compression circuit 4 are 
controlled by the CPU 14 to continue the accumulation 
of the compressed information signal Spd into the 
record buffer memory 5 at the input rate Mr during this 
pause). Then, a position on the optical disc 1 where the 

20 record signal Sr is to be nextly reproduced is searched, 
and the optical pickup 2 is moved to the searched posi- 
tion, so as to start again the generation of the detection 
signal Sp in accompaniment with the decrease of the 
data amount accumulated in the reproduction buffer 

25 memory 10 (step S14). Then, the operational flow re- 
turns to the step S10. 

[0064] On the other hand, according to the judgment 
at the step S13, if the operation of recording the record 
signal Sr is completed (step S13: YES), the encoding 

30 operation by the encoder 6 is ended (step S1 9), a posi- 
tion on the optical disc 1 where the record signal Sr is 
to be nextly detected is searched, and the optical pickup 
2 is moved to the searched position, so as to start again 
the information reproduction (step S20). Then, the op- 

35 erational flow returns to the step S3. 

[0065] On the other hand, according to the judgment 
at the step S10, if the accumulated data amount in the 
record buffer memory 5 is less than the 2 nd predeter- 
mined amount (step S10: NO), the CPU 14 judges 

40 whether or not the empty space of the capacity in the 
reproduction buffer memory 10 is reduced to be equal 
to or less than the 1 sl predetermined amount on the ba- 
sis of the data amount signal Smp outputted from the 
reproduction buffer memory 10 (S15). 

45 [0066] Then, if the empty space of the capacity in the 
reproduction buffer memory 1 0 is equal to or less than 
the 1 st amount (step S15: YES), the optical pickup 2 is 
controlled to temporarily pause and the generation of 
the detection signal Sp is stopped in the same manner 

50 as the step S4 (step S16). Then, the operational flow 
proceeds to a step S1B. Incidentally, even at this time, 
the input of the information signal Sin, the accumulation 
of the compressed information signal Spd into the 
record buffer memory 5 along with the input of the infor- 

55 mation signal Sin, the output of the decode signal Sdd 
from the reproduction buffer memory 10 and the output 
of the output signal Sout f rom the D/A converter 1 2 along 
with the output of the output signal Sout are continued. 



7 



EP 0 932 153 A2 



14 



[0067] On the other hand, according to the judgment 
at the step S1 5, if the empty space of the capacity in the 
reproduction buffer memory 1 0 is larger than the 1 st pre- 
determined amount (step S15: NO), the record signal 
Sr is consecutively detected at the detecting rate Rp and 
the detection signal S is further generated (step S17). 
Then, it is judged whether or not all of the information 
to be reproduced is already reproduced (step S18). If 
the reproduction of all of the information is already com- 
pleted (step S18: YES), the decoding operation by the 
decoder 9 is stopped (step S21 ). Then, a position on the 
optical disc 1 where the encode signal Sed (which is en- 
coded by the step S9) is to be recorded is searched, and 
the optical pickup 2 is moved to the searched position 
(step S22). Then, the operational flow proceeds to a 
step S27. During the operation atthe step S17, the input 
of the information signal Sin and the accumulation of the 
compressed information signal Spd into the record buff- 
er memory 5 along with this input are continued. 
[0068] On the other hand, if the reproduction of all of 
the information is not completed yet (step S1 8: NO), the 
operational flow returns to the step S10, so that the 
above described information reproducing process is re- 
peated. 

[0069] On the other hand, at the steps S1 1 and S1 2, 
the new record signal Sr may be recorded continuously 
in the area on the optical disc 1 other than the area 
where the record signal Sr has been already recorded, 
or may be recorded so as to overwrite the area where 
the record signal Sr has been already reproduced. In 
the latter case, since the non-recorded new area is not 
used, it is possible to efficiently use the recordable area 
of the optical disc 1. 

[0070] Next, the operation is explained as for the case 
where the simultaneous recording operation is instruct- 
ed during a recording operation. 
[0071] In the information recording and reproducing 
apparatus S, when the operation of reproducing the in- 
formation from the optical disc 1 is instructed, the com- 
pressed information signal Spd is accumulated into the 
record buffer memory 5 by performing the A/D convert- 
ing process and the compressing process for the infor- 
mation signal Sin to be recorded at a rate corresponding 
to the input rate Mr. Then, the encoding process in the 
encoder 6 is started by reading out the compressed in- 
formation signal Spd accumulated in the record buffer 
memory 5 (step S25). 

[0072] Then, the position on the optical disc 1 where 
the record signal Sr is to be recorded is searched, the 
light spot of the light beam B is moved to the searched 
position, and the operation of recording the record signal 
Sr is performed at the recording rate Rr (step S26). 
[0073] Then, the CPU 14 judges whether or not the 
empty space of the capacity in the record buffer memory 
5 is increased to be equal to or larger than a 4 th prede- 
termined amount, on the basis of the data amount signal 
Smr outputted from the record buffer memory 5 (step 
S27). If the empty space of the capacity in the record 



buffer memory 5 is less than the 4 th predetermined 
amount (step S27: NO), the operation of the optical pick- 
up 2 for recording the record signal Sr is controlled to 
temporarily pause so as to wait until this empty space 

s of the capacity reaches the 4 th predetermined amount 
(step S28). Then, the operational flow proceeds to a 
step S30. Incidentally, even at this time, the input of the 
information signal Sin and the accumulation of the com- 
pressed information signal Spd into the record buffer 

to memory along with this input are continued. 

[0074] On the other hand, according to the judgment 
at the step S27, if the empty space of the capacity in the 
reproduction buffer memory 1 0 is equal to or largerthan 
the 4 ,h predetermined amount (step S27: YES), the en- 

is code signal Sed (record signal Sr) in a 5 th predeter- 
mined amount, which is set in advance, is recorded onto 
the optical disc 1 at the recording rate Rr through the 
optical pickup 2. 

[0075] In the above explained steps S27 and S29, the 
20 4th predetermined amount may be any data amount as 
long as it is equal to or less than the 2 nd predetermined 
amount, and the 5 th predetermined amount may be any 
data amount as long as it is equal to or less than the 3 rd 
predetermined amount. 
25 [0076] Then, the CPU 14 judges whether or not the 
simultaneous recording operation is instructed during 
the recording operation through the operation unit 15 
(step S30). 

[0077] Then, if there is no instruction of the simulta- 
30 neous recording operation (step S30: NO), it is judged 
whether or not all of the information to be recorded is 
already recorded (step S31 ). If the recording of all of the 
information is already completed (step S31: YES), the 
encoding operation by the encoder 6 is stopped (step 
35 S32). Then, the information recording process is ended. 
[0078] On the other hand, if the recording of all of the 
information is not completed yet (step S31 : NO), the op- 
erational flow returns to the step S27, so that the above 
described information recording process is repeated. 
40 [0079] On the other hand, according to the judgment 
at the step S30, if the simultaneous recording operation 
is instructed (step S30: YES), the operation of the optical 
pickup 2 for recording the record signal Sr is controlled 
to temporarily pause (while the accumulation of the gen- 
45 erated compressed information signal Spd into the 
record buffer memory 5 atthe input rate Mr is continued 
as the A/D conversion by the A/D converter 3 for the 
inputted information signal Sin and the compression by 
the compression circuit 4 for the digital information sig- 
so nal Sd are performed under the control of the CPU 14 
during this pause). Then, the position on the optical disc 
1 where the record signal Sr is to be reproduced is 
searched, the light spot of the light beam B is moved to 
the searched position, and the generation of the detec- 
ts tion signal Sp is started at the detecting rate Rp (step 
S33). Then, the decoding process for the generated de- 
tection signal Sp is started by the decoder 9 (step S34). 
When this decoding process is started, the decode sig- 
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nal Sdd is accumulated into the reproduction buffer 
memory 1 0 at a rate corresponding to the detecting rate 

Sp. 

[0080] After that, the operational flow proceeds to the 
step S10, and the steps S10 to S22 are performed so 
as to perform the reproducing operation during the re- 
cording operation while the data amount accumulated 
in the record buffer memory 5 and the data amount ac- 
cumulated in the reproduction buffer memory 1 0 are re- 
spectively monitored. 

[0081] Next, the reproducing operation and the re- 
cording operation explained with reference to FIG. 2 will 
be further explained with reference to FIG. 3 mainly as 
for the change of the data amount accumulated in each 
of the record buffer memory 5 and the reproduction buff- 
er memory 10. FIG. 3 indicates the change of the data 
amount accumulated in each buffer in the case where 
the simultaneous recording operation is instructed dur- 
ing the reproducing operation. At the bottom stage of 
FIG. 3 where Ihe "condition of pickup" is indicated, the 
detection of the detection signal Sp is performed in each 
time band indicated by a white empty area while the re- 
cording of the record signal Sr is performed in each time 
band indicated by a meshed area. 
[008a] In FIG. 3, when only the reproducing operation 
is performed, the data amount accumulated in the re- 
production buffer memory 1 0 (whose capacity is Bp) 
changes such that the empty space of the capacity 
therein is in the range of the data amount not larger than 
the minimum decode unit. Namely, when the empty 
space of the capacity becomes equal to or larger than 
the 1 st predetermined amount, the detection of the 
record signal Sr is started (at the detection rate Rp) such 
that the empty space of the capacity in the reproduction 
buffer memory 1 0 increases at a rate R as expressed 
by a following expression. 

R = (detection rate Rp) - (output rate Mp). 

[0083] After that, when the empty space of the capac- 
ity becomes less than the 1 st predetermined amount, the 
detection of the record signal Sr is controlled to tempo- 
rarily pause, and only the output of the output signal 
Sout (at the output rate Mp) is performed. These start 
and pause of the detection of the record signal Sr are 
repeated. 

[0084] Then, when the simultaneous recording and 
reproducing operation is instructed during the reproduc- 
tion at a time t1 (refer to the step S6), the accumulation 
of the compressed information signal Spd into the 
record buffer memory 5 is started at the input rate Mr 
(refer to the step S9) and the data amount accumulated 
in the record buffer memory 5 is monitored (refer to the 
step S1 0). Then, when the data amount accumulated in 
the record buffer memory 5 reaches the 2 nd predeter- 
mined amount at a time 12, the detection of the detection 
signal Sp is controlled to temporarily pause, and the re- 



cording position for the new record signal Sr is 
searched. Then, the recording of the record signal Sr is 
started at a time t3 (refer to the steps S11 and S12). 
Even at this time, the output of the decode signal Sdd 

£ from the reproduction buffer memory 10 is continued. 
[0085] Then, when the recording of the record signal 
Sr in the 3 rd predetermined amount is completed at a 
time t4, the optical pickup 2 is moved to the next detect- 
ing position so as to perform the detection of the detec- 

10 tion signal Sp again (refer to the step S14). Then, from 
atime t5 until the data amount accumulated in the record 
buffer memory 5 reaches the 2 nd predetermined amount 
(i.e., until a time 16), the detection of the detection signal 
Sp is continued. 

15 [0086] Then, after the data amount accumulated in 
the record buffer memory 5 reaches the 2 nd predeter- 
mined amount, the movement of the optical pickup 2 to 
the recording position and the recording of the record 
signal Sr are performed (refer tothe steps S11 and S 12). 

20 [0087] After that, the above described operation is re- 
peatedly performed until all of the information signal Sin 
to be recorded is recorded. 

[0088] At this time, the data amount accumulated in 
reproduction buffer memory 10 decreases at the output 

25 rate Mp while the movement of the optical pickup 2 to 
the recording position, the actual recording of the record 
signal Sr and the movement of the optical pickup 2 to 
the detecting position are performed (i.e., from the t2 
until the time t5), and increases at the above mentioned 

30 rate R after the detection of the detection signal Sp is 
started again. These increase and decrease of the ac- 
cumulated data amount are repeated. 
[0089] On the other hand, the data amount accumu- 
lated in the record buffer memory 5 increases at the in- 

35 put rate Mr since the simultaneous recording and repro- 
ducing command is instructed during the reproduction 
until the movement of the optical pickup 2 to the record- 
ing position is completed (i.e., from the t1 until the time 
t3), and decreases at a rate R' as expressed by a fol- 

40 lowing expression while the record signal Sr is actually 
recorded. 



R' = (input rate Mr) - (recording rate Rr) 

45 

[0090] Then, when the detection of the detection sig- 
nal Sp is started again, since the input of the information 
signal Sin is continued, the data amount accumulated 
in the record buffer memory 5 increases at the input rate 

so Mr again. These increase and decrease of the accumu- 
lated data amount are repeated. 
[0091] As described above, according to the opera- 
tion of the information recording and reproducing appa- 
ratus S in the embodiment, the record signal Sr which 

ss has been recorded on the optical disc 1 can be repro- 
duced while the input of the information from the exter- 
nal device is continued, and since the record signal Sr 
which is not recorded yet can be recorded while the out- 
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put of the detected record signal Sr to the external de- 
vice is continued, it is possible to simultaneously per- 
form the recording operation and the reproducing oper- 
ation apparently as a whole of the information recording 
and reproducing apparatus S. s 
[0092] Further, since the record signal Sr which has 
been already recorded can be detected while the com- 
pressed information signal Spd is being stored into the 
record buffer memory 5, and since the record signal Sr 
which is not recorded yet can be recorded while the de- 10 
code signal Sdd is being read out from the reproduction 
buffer memory 10, it is possible to simultaneously per- 
form the recording operation and the reproducing oper- 
ation by means of a relatively simplified structure. 
[0093] Incidentally, although the optical disc 1 is em- is 
ployed as one example of the record medium in the 
above mentioned embodiment, the present invention 
can be applied to any kind of record medium other than 
that as long as it enables reading and writing the infor- 
mation and it enables random-accessing, such as a 20 
semiconductor memory or the like. 
[0094] Furthermore, although the compression proc- 
ess and expansion process are performed in the infor- 
mation recording and reproducing apparatus S in the 
above mentioned embodiment, the present invention zs 
can be widely applied to other type of the information 
recording and reproducing apparatus as long as it per- 
forms the recording and reproducing operations in 
which the input rate of the information from the external 
device is lowerthan the recording rate of the information 30 
onto the record medium and the detecting rate of the 
information from the record medium is higher than the 
output rate of the information to the external device. 



Claims 

1. An information recording and reproducing appara- 
tus (S) characterized in that said information record- 
ing and reproducing apparatus comprises: 40 

an information recording device (R) for gener- 
ating record information by processing input in- 
formation, which is inputted from the external 
at a predetermined inputrate, and for recording ts 
the generated record information onto a record 
medium (1) at a recording rate which is higher 
than the predetermined input rate; 
an information reproducing device (P) for de- 
tecting the record information from said record so 
medium at a predetermined detecting rate and 
for reproducing the detected record information 
by re-processing the detected record informa- 
tion to output the reproduced record informa- 
tion to the external at an output rate which is ss 
lower than the predetermined detecting rate; 
and 

a controlling device (14) for controlling said in- 



formation recording device to temporarily stop 
generating and/or recording the record infor- 
mation during a first pause time period, which 
is prescribed by a difference between the re- 
cording rate and the input rate, and for control- 
ling said information reproducing device to de- 
tect and reproduce the record information, 
which has been recorded on said record medi- 
um by said information recording device, during 
the first pause time period. 

2. An information recording and reproducing appara- 
tus (S) characterized in that said information record- 
ing and reproducing apparatus comprises: 

an information recording device (R) for gener- 
ating record information by processing input in- 
formation, which is inputted from the external 
at a predetermined input rate, and for recording 
the generated record information onto a record 
medium (1) at a recording rate which is higher 
than the predetermined input rate; 
an information reproducing device (P) for de- 
tecting the record information from said record 
medium at a predetermined detecting rate and 
for reproducing the detected record information 
by re-processing the detected record informa- 
tion to output the reproduced record informa- 
tion to the external at an output rate which is 
lower than the predetermined detecting rate; 
and 

a controlling device (14) for controlling said in- 
formation reproducing device to temporarily 
stop detecting and/or reproducing the record 
information during a second pause time period, 
which is prescribed by a difference between the 
detecting rate and the output rate, and for con- 
trolling said information recording device to 
generate and record the record information, 
which has never been recorded on said record 
medium yet, during the second pause time pe- 
riod. 

3. An information recording and reproducing appara- 
tus (S) characterized in that said information record- 
ing and reproducing apparatus comprises: 

an information recording device (R) for gener- 
ating record information by processing informa- 
tion, which is inputted from the external at a pre- 
determined input rate, and for recording the 
generated record information onto a record me- 
dium (1 ) at a recording rate which is higherthan 
the predetermined input rate; 
an information reproducing device (P) for de- 
tecting the record information from said record 
medium at a predetermined detecting rate and 
for reproducing the detected record information 
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by re-processing the detected record informa- 
tion to output the reproduced record informa- 
tion to the external at an output rate which is 
lower than the predetermined detecting rate; 
and 

a controlling device (14) for controlling said in- 
formation recording device to temporarily stop 
generating and/or recording the record infor- 
mation during a first pause time period, which 
is prescribed by a difference between the re- 
cording rate and the input rate, for controlling 
said information reproducing device to detect 
and reproduce the record information, which 
has been recorded on said record medium by 
said information recording device, during the 
first pause time period while continuously input- 
ting the input information from the external, for 
controlling said information reproducing device 
to temporarily stop detecting and/or reproduc- 
ing the record information during a second 
pause time period, which is prescribed by a dif- 
ference between the detecting rate and the out- 
put rate, and for controlling said information re- 
cording device to generate and record the 
record information, which has never been re- 
corded on said record medium yet, during the 
second pause time period while continuously 
outputting the reproduced record information to 
the external. 

An apparatus (S) according to any one of claims 1 
to 3, characterized in that said information recording 
device (R) comprises: 

a processing unit (4) for processing the input 
information and generating the record informa- 
tion; 

a record information memory device (5)fortem- 
porarily storing the generated record informa- 
tion; and 

a recording unit (2, 7, 6) for reading out the 
record information stored in said record infor- 
mation memory device and recording the read 
out record information onto said record medium 
(1) at the recording rate, and 
said controlling device (14) controls said infor- 
mation reproducing device (P) to detect the 
record information, which has been recorded 
on said record medium, while controlling said 
information recording device (R) to continue in- 
putting the input information from the external 
during a time period in which said recording unit 
is not recording the record information onto said 
record medium and said record information 
memory device is storing the generated record 
information. 



to 4, characterized in that said information repro- 
ducing device (P) comprises: 

a detecting unit (2, 8, 9) for detecting the record 
information from said record medium (1 ) at the 
detecting rate; 

a reproduction information memory device (1 0) 
for temporarily storing the detected record in- 
formation; and 

a re-processing unit (11) for reading out the 
record information stored in said reproduction 
information memory device and for re-process- 
ing and reproducing the read out record infor- 
mation to output the reproduced record infor- 
mation to the external at the output rate, and 
said controlling device (14) controls said infor- 
mation recording device (R) to record the 
record information onto said record medium 
while controlling said information reproducing 
device (P) to continue outputting the repro- 
duced record information to the external during 
a time period in which said detecting unit is not 
detecting the record information and said re- 
processing unit is reading out, re-processing 
and reproducing the record information. 

An apparatus (S) according to any one of claims 1 
to 5, characterized in that said apparatus further 
comprises a single optical pickup (2) for emitting a 
light beam (B) onto said record medium (1) and re- 
ceiving a reflection light of the emitted light beam 
reflected from said record medium to output a de- 
tection signal indicating the record information, said 
single optical pickup being commonly used for said 
information recording device (R) and said informa- 
tion reproducing device (P). 



5. An apparatus (S) according to any one of claims 1 
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FIG. 2 
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controlling device (14) for controlling the information re- 
cording device to temporarily stop generating and/or re- 
cording the record information during a first pause time 
period, which is prescribed by a difference between the 
recording rate and the input rate, and for controlling the 
information reproducing device to detect and reproduce 
the record information, which has been recorded on the 
record medium by the information recording device, dur- 
ing the first pause time period. 
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